INTRODUCTION
============

A decade ago, the World Health Organization created the Framework Convention on Tobacco Control, the first international public health convention aimed at decreasing tobacco-related morbidity and mortality.[@B1] Smoking remains an important public health problem, because it is the major preventable cause of premature morbidity and mortality. In the last century, tobacco use killed 100 million people, and, if current smoking patterns continue, it will kill around 1 billion people in the 21st century.[@B1] Tobacco use has also been recognized as one of the leading risk factors for noncommunicable diseases.[@B1] To achieve abstinence, smokers need repeated attempts to quit smoking, because lapses and relapses are frequent during treatment. For this reason, nicotine dependence is being regarded as a chronic disease.[@B2]

Based on evidence and best practices, the World Health Organization also developed guidelines that provide some measures to help countries to implement and manage tobacco control policies. These measures are known as MPOWER, an acronym for **M**onitoring tobacco use; **P**rotecting people from tobacco smoke; **O**ffering help to quit tobacco use; **W**arning about the dangers of tobacco; **E**nforcing bans on tobacco advertising; and **R**aising taxes on tobacco products.[@B3]

Medical schools need to train their future doctors in public health policies on tobacco control in order to reduce smoking initiation and smoking-related morbidity and mortality. In the future, we expect aspiring physicians to be able to play an important and unique role in preventing smoking initiation and decreasing the prevalence of smoking by advising, encouraging, and assisting helping their patients to quit smoking.

For these reasons, article 12 of the Framework Convention on Tobacco Control guidelines[@B4] states that the curricula of medical schools must include tobacco control, providing students with effective and appropriate training.

The aims of the present study were to determine the level of agreement with the World Health Organization MPOWER components among third-year medical students at the University of São Paulo School of Medicine, located in the city of São Paulo, Brazil, and to assess their attitudes, knowledge, and beliefs about smoking.

METHODS
=======

Between 2008 and 2012, third-year medical students at the University of São Paulo School of Medicine were invited to complete a self-administered questionnaire based on a standardized school-based survey for third-year medical -the Global Health Professionals Student Survey-and its additional modules.[@B5] The participation was voluntary, and the completion of the questionnaire occurred during regular classes. During the study period, the medical curriculum remained the same. All students who agreed to participate gave written informed consent. The local research ethics committee of the institution approved the study. (Process no. 0277/08).

Students who reported having smoked 100 or more cigarettes in their lifetime and, at the time of the survey, were still smoking were classified as current cigarette smokers. We classified as experimentation with water pipe and other forms of tobacco use those students who reported having ever experimented with those products (e.g., having taken at least a few puffs).

Descriptive analyses and comparisons of the proportions of positive responses between smokers and nonsmokers were carried out. We used the chi-square test or Fisher's exact test, when appropriate, to verify associations between variables. Values of p \< 0.05 were considered statistically significant. The data were analyzed with the Statistical Analysis System, version 9.0 (SAS Institute Inc., Cary, NY, USA).

RESULTS
=======

Of a total sample of 900 students, 556 (62%) completed the questionnaire. The number of answers often varied because not all respondents answered all of the questions in each MPOWER component. The mean age of male and female respondents (n = 548) was 22.24 ± 2.85 years and 21.90 ± 2.17 years, respectively.

All of the smokers in the sample agreed about the importance of monitoring and registering the smoke status of their patients in medical charts ([Table 1](#t1){ref-type="table"}). Over 90% of the aspiring physicians agreed with protecting the population against environmental tobacco smoke exposure. However, few students reported having received smoking cessation training to help them with their future patients who smoke. Almost the majority of the students had been warned about the harmful health effects of tobacco smoking. More than 80% of all the respondents supported the total ban of sponsorships, promotions, and advertising of tobacco products. Nevertheless, only a few students agreed on the importance of increasing taxes as an effective measure to reduce the prevalence of smoking. There were no statistically significant differences between males and females regarding any of the six MPOWER components.

Table 1Agreement with the MPOWER^a^ measures among undergraduate medical students, by smoking status.^b^MeasureGroup^**c**^p\*TotalSmokerNonsmokern/N (%)n/N (%)n/N (%)Monitoring: registry in medical charts28/28 (100.00)499/507 (98.42)NS527/535 (98.50)Protecting: smoking ban in all public enclosed places27/27 (100.00)477/502 (95.02)NS504/529 (95.27)Offering: received smoking cessation training9/28 (32.14)111/505 (21.98)NS120/533 (22.51)Warning: taught about health risks of smoking27/28 (96.43)493/507 (97.24)NS520/535 (97.20)Enforcing: total ban of advertising, promotion, and sponsorship22/28 (78.57)411/500 (82.20)NS433/528 (82.01)Raising: raising taxes is effective to reduce the prevalence of smoking11/28 (39.29)169/506 (33.40)NS180/534 (33.71)[^1]

The majority of the responding students agreed with the measure that protects minors from buying tobacco products ([Table 2](#t2){ref-type="table"}). Almost all smokers and nonsmokers agreed that they should receive specific training on smoking cessation and that it is important to advise their patients to quit smoking. Although the proportion of nonsmokers who believed that health professionals are role models for their patients and the public was greater than was that of smokers who had the same belief (84.60% vs. 78.57%), the difference was not significant. More than 90% of the respondents agreed that physicians should routinely advise their patients to quit smoking and using other tobacco products, and they believed that the attitude of giving this sort of advice increases the chances of smoking cessation. Nonsmoking students believed that health professionals who smoke are less likely to advise their patients to quit smoking (p \< 0.05). Half of the smokers and less than half of the nonsmokers reported having discussed the reasons that lead someone to start smoking. Less than 40% of the respondents reported having been taught about the importance to offer their patients educational materials about smoking cessation.

Table 2Attitudes toward, knowledge of, and beliefs regarding smoking among medical undergraduate students, by smoking status.^a^Issues related to smoking education in the medical curriculumGroup^**b**^p\*TotalSmokerNonsmokern/N (%)n/N (%)n/N (%)1. Should sales to minors be banned?26/28 (92.86)479/502 (95.42)NS505/530 (95.28)2. Should health professionals receive specific training in smoking cessation techniques?26/28 (92.86)482/503 (95.83)NS508/531 (95.67)3. Do health professionals serve as role models for their patients and the public?22/28 (78.57)423/500 (84.60)NS445/528 (84.28)4. Should health professionals routinely advise their smoking patients to quit?28/28 (100.00)481/503 (95.63)NS509/531 (95.86)5. Should health professionals routinely advise their patients who use tobacco products other than cigarettes to stop using those products?28/28 (100.00)471/503 (93.64)NS499/531 (93.97)6. Should health professionals provide information about smoking cessation to patients?28/28 (100.00)501/503 (99.60)NS529/531 (99.62)7. Do the possibilities to quit smoking increase if a health professional provide advice?26/28 (92.86)454/495 (91.72)NS480/523 (91.78)8. Are smoking health professionals less likely to advise smoking patients to quit smoking?12/27 (44.44)321/502 (63.94)\< 0.05333/529 (62.95)9. Have you discussed the reasons why people smoke during your medical school classes?14/28 (50)248/507 (48.92)NS262/535 (48.97)10. Have you been taught about the importance of providing educational materials to support smoking cessation during your medical school classes?9/28 (32.14)190/505 (37.62)NS199/533 (37.34)11. Have you heard about smoking cessation treatment with nicotine replacement therapy (patch and gum)?26/28 (92.86)473/507 (93.29)NS499/535 (93.27)12. Have you heard about smoking cessation treatment with bupropion or nortriptyline?17/28 (60.71)266/505 (52.67)NS283/533 (53.10)13. Do you believe that encouraging smokers to think about quitting and trying to stop smoking, during medical visits, is an effective method for smoking cessation?9/28 (32.14)159/507 (31.36)NS168/535 (31.40)[^2]

Regarding the issues related to treatment, both smoking and nonsmoking students showed a greater knowledge about nicotine replacement therapies than about other types of smoking cessation therapies. Only one-third of the respondents believed in the importance of encouraging smokers, during medical visits, to try to quit smoking. There were no statistically significant differences between males and females regarding the attitudes toward and knowledge about smoking.

The prevalence of current cigarette smoking was low (5.23%); however, the prevalences of experimenting with cigars, pipes, cheroots, and other tobacco products (21.23%) and experimenting with water-pipe tobacco smoking (43.82%) were higher ([Table 3](#t3){ref-type="table"}). These prevalences were significantly higher among males.

Table 3Prevalence of smoking and tobacco experimentation among medical undergraduate students, by gender.^a^Tobacco useFemaleMalep\*Totaln/N (%)n/N (%)n/N (%)Current cigarette smokers^b^5/227 (2.20)23/308 (7.47)\< 0.0128/535 (5.23)Other forms of experimentation (cigars, pipes, cheroots, chewed, and sniffed)^c^23/235 (9.79)94/316 (29.75)\< 0.0001117/551 (21.23)Water-pipe tobacco smoking experimentation^c^86/235 (36.60)155/315 (49.21)\< 0.005241/550 (43.82)[^3]

[Table 4](#t4){ref-type="table"} shows that less than 20% of the respondents were exposed to secondhand tobacco smoke in their households. Although the difference was not significant, the analysis revealed that males were less exposed to passive smoking than females: zero days of secondhand tobacco smoke exposure (79.83% vs. 82.97%) and five or more days of secondhand exposure (9.44% vs. 7.57%).

Table 4Prevalence of secondhand smoke exposure at home in the last seven days among medical undergraduate students, by smoking status.^a^Secondhand smoke exposure, daysGroup^**b**^p\*TotalSmokerNonsmokern/N (%)n/N (%)n/N (%)020/28 (71.43)413/502 (82.27)NS433/530 (81.70)1-21/28 (3.57)11/502 (2.19)NS12/530 (2.26)3-42/28 (7.14)39/502 (7.77)NS41/530 (7.74)≥ 55/28 (17.86)39/502 (7.77)NS44/530 (8.30)[^4]

DISCUSSION
==========

Future physicians should be empowered to assume their role in tobacco control. To make this happen, they must learn about the six most effective public policy measures for controlling the tobacco epidemic and be trained in smoking cessation over the medical course.

The present study revealed a high level of agreement with the majority of the MPOWER components. In the third year of the medical school, we found that students had already been properly informed about the importance of monitoring and registering the smoking status of the patients in medical charts as a means to track down and measure the prevalence of smoking among the population; a similar outcome was found in a study carried out at the University of Malta.[@B6]

The students in our sample were more aware of the importance of protecting people from secondhand tobacco smoke (95,2%) than were medical students in Germany (80%), Poland (74,5%), and Spain (73,9%).[@B7] ^)^ In addition, they showed having sufficient knowledge about the damages caused by smoking, reporting that they had been taught and warned about the health risks of smoking at their medical school. This knowledge could have also come from public health policies; since 1988, Brazil has adopted health warnings on all packages of tobacco products. In 2001, the first round of pictorial warnings covering 100% of one side of cigarette packs and at points of sale began to appear. We are currently in the third round of the warning images.[@B8] ^-^ [@B10]

The enforcement of the total ban of promotion and sponsorship of tobacco products was a consensus among the students. This generation has been protected against the tobacco industry advertising, because Brazil has banned sponsorship of all tobacco advertising, except at the points of sale, since 2000.[@B8] ^-^ [@B10] ^)^ In contrast, our sample of students showed little knowledge about some of the topics related to smoking cessation training. Our poor result was similar to that in a study carried out in Italy.[@B11] Perhaps these findings can be explained by the fact that the respondents were still at the beginning of their medical course, and the treatment approach to smoking cessation has yet to be taught.

On the subject related to the importance of raising tobacco taxes, the results showed that few medical students agreed with this important recommendation, showing their little knowledge on the topic. Increasing taxes on and prices of tobacco products is one of the most effective measures for reducing smoking initiation among the youth, and it is also significantly effective in reducing consumption.[@B4] The Brazilian Telephone-based System for the Surveillance of Risk and Protective Factors for Chronic Diseases carried out two surveys (in 2006 and 2013) among smokers aged 18 years or older that showed that the prevalence of smoking decreased from 15.72% to 11.30%.[@B12] ^)^ According to the International Tobacco Control Policy Evaluation Project/Brazil, taxes increased the prices of tobacco products by 30% in 2007, and taxes on retail pricing increased to 65% in 2009. This might have had an impact on the decrease in the prevalence of smoking.[@B8] ^)^ Young people are two or three times more affected by tax and price rises than older smokers.[@B13] These measures reduce their chances of moving from tobacco experimentation to addiction. Medical students are the health practitioners of the future, and they need to know that this is the most important public health measure for tobacco control.[@B4] ^,^ [@B10] This subject must be taught in medical schools, and more discussions on this topic should be encouraged in order to strengthen the understanding of the positive impact of these measures by future doctors. We can observe in the present study and in another one carried out in four European countries[@B7] that there is a trend toward awareness of and agreement on an underage tobacco sales ban. Our research raised another interesting point because almost all of the respondents recognized that specific training in smoking cessation techniques is relevant to their education. The same result was found in a study carried out in India.[@B14]

The results showed a trend when the medical students recognized that they serve as role models for the general population. The respondents thought they should routinely offer advice or information to their patients who smoke cigarettes and use other tobacco products about quitting smoking and that the possibilities of smoking cessation increase with motivational intervention. Therefore, to improve the effectiveness of medical students as role models, medical schools need to have a comprehensive undergraduate curriculum that teaches issues related to tobacco smoking prevention and cessation. These results were also found in other studies.[@B7] ^,^ [@B14] ^,^ [@B15]

Physicians dedicate their lives to taking care of the greatest human patrimony; because of that, unfortunately, they have little time to take care of their own health. The findings showed a statistical significance on the issue related to their beliefs regarding the importance of the smoking status of health care professionals. Nonsmoking students more often believed, when compared with their smoking colleagues, that health professionals who smoke have fewer chances to counsel their smoking patients to stop smoking. Because nicotine is an addictive substance, it is important to highlight the ethical role played by medical schools in offering smoking cessation treatment to their motivated students.[@B12] ^,^ [@B16] ^,^ [@B17]

Less than half of respondents said that, during their classes, they had discussed the reasons why people smoke; this corroborates the findings of another study, which showed slightly higher results than ours.[@B6] We emphasize that teaching about tobacco use triggers is essential for a comprehensive and correct approach to smoking.

Only a little over a third of the respondents reported having been taught that educational materials are an effective support for smoking cessation. This fact shows that this issue had not been addressed as effectively as it was in the University of Malta.[@B6]

The questions related to the pharmacological treatment for supporting smoking cessation revealed that the majority of the respondents had good knowledge of nicotine replacement therapies, and this result is similar to those seen in Germany and lower than those found in Spain.[@B7] In addition, more than half of the respondents in our survey had heard about nonnicotinic therapies for smoking cessation, our results being far more significant than those found in the European study.[@B7]

In the present study, the prevalence of cigarette smoking among the respondents was lower when compared with the results of a study carried out in India (5.23% vs. 13.4%)[@B14]; in addition, the proportion of our medical students experimenting with tobacco products other than cigarettes was almost half of that reported in the same study (21.23% vs. 40.5%). However, the frequency of experimenting with water-pipe tobacco smoking was significantly higher among our medical students (43.82%) than it was among medical students in Turkey and in Lebanon (28.6% and 29.5%, respectively).[@B18]

Although the vast majority of our medical students recognized the importance of smoking cessation counseling (regarding all forms of tobacco products), more than 40% had already tried water-pipe tobacco smoking. Among young people, there is a common belief that water-pipe tobacco smoking is less harmful to health than are traditional cigarettes. Educational and warning campaigns about the harms caused by the use of and experimentation with these types of products are urgent.

In 2009, the state of São Paulo, Brazil, enacted the Antismoking Law, creating smoke-free environments and banning the use of any smoking product, derived or not from tobacco, in all public and private enclosed places. Our study was conducted between 2008 and 2012, i.e., most of the study was carried out after that law came into force in the state, where our school of medicine is located. During that period, several educational campaigns were conducted to warn the population about the harms of secondhand tobacco smoke. This could have had a positive effect on the results in the present study.[@B9] ^,^ [@B19]

The main limitation of the present study was that it involved third-year medical students, who might not have received all the information and training regarding tobacco cessation programs. It is expected that such topics should be covered by the end of medical undergraduate courses. Studies comparing the medical curriculum in the third year with that in the last year have yet to be conducted.

Public tobacco control polices require that future physicians be prepared to take their key role in preventing smoking initiation and promoting smoking cessation. The results of the present study are encouraging; however, we need to emphasize to our students the importance of raising the prices of and taxes on tobacco products. We also need to make students aware of the dangers of experimenting with tobacco products other than cigarettes, particularly water-pipe tobacco smoking. Another point that deserves more attention and should be addressed even in the third-year medical curriculum involves the reasons why people smoke and the importance of providing educational materials to the population. Finally, it is strongly recommended that medical schools implement training in nicotine dependence treatment and reinforce the importance of a continuous, during medical visits, to motivate smokers to quit smoking.

Study carried out at the Faculdade de Medicina, Universidade de São Paulo, São Paulo (SP) Brasil.
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[^1]: NS: not significant. ^a^World Health Organization.[@B3] ^)\ b^Some denominators vary because of missing data. ^c^Cigarette smokers/nonsmokers. \*Chi-square test.

[^2]: NS: not significant. ^a^Some denominators vary because of missing data. ^b^Cigarette smokers/nonsmokers. \*Chi-square test.

[^3]: NS: not significant. ^a^Some denominators vary because of missing data. ^b^Defined as lifetime smoking ≥ 100 cigarettes and currently reporting to be a cigarette smoker. ^c^Defined as having ever used the product once. \*Chi-square test.

[^4]: NS: not significant. ^a^Some denominators vary because of missing data. ^b^Cigarette smokers/nonsmokers. \*Chi-square test.
